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tissues, acidosis, acid-base equilibria, effects of the "level of intake,"
diuresis, edema, etc. These subjects are fully discussed in such works
as Peters and Van Slyke's Quantitative Clinical Chemistry, in physio-
logical chemistry texts by Bodansky, Hawk and Bergheim, and others,
and will not be considered here. For discussion of the "ionic effects"
or the effect of ions on irritability and contractility, reference may be
made to any work on physiology. The discussion in this chapter will
be limited to the recent experimental studies on the effects of specific
starvation for each of these elements, and, to the role of sodium and
potassium in the function of the adrenal cortical hormone*
Investigations dealing with the physiological role of sodium have
been largely studies of the importance of salt, i. e., sodium chloride,
rather than the element sodium. Few definite experiments dealing with
the function of sodium alone have been made.
In 1873 Faster fed dogs on a low-sodium diet, extracting the food
with water until very low in salts. Salt-free meat, starch, and lard were
used as food. These dogs died more quickly than those which
were completely starved. He explained this occurrence by the fact
that urea is a diuretic and causes excretion of a larger volume of
urine and probably more sodium; and the urea coming from the
salt-free protein caused elimination of some sodium. He concluded
that a dog will die if it does not get sodium. From our knowledge of
nutrition today we can readily see that Forster had a multiple
deficiency.
In 1874 Bunge repeated the same experiment on pigeons and ob-
tained similar results. Forster considered it salt starvation, but Bunge
thought it was due to a lack of alkali needed to neutralize phosphoric
and sulphuric acids arising from the metabolism of proteins. Lunin,
in 1881, found that mice died in 3 days if they were totally starved,
but on a salt-free diet they lived on the average 23 days. These ex-
periments indicated that we probably need sodium in our diet.
Dairy cows that do not have access to salt (NaCl) exhibit an ab-
normal appetite for it in 2 or 3 weeks' time, but the health of the
animals is not affected generally until a much longer time has elapsed
(Babcock, '05). The breakdown is most likely to occur at calving or
immediately after, when the system is weakened and the flow of
milk is large. In general, the cows giving the largest amount of milk
are the first to show signs of distress. The breakdown in health due
to lack of salt is marked by a loss of appetite, a generally haggard
appearance, lusterless eyes, a rough coat, and a very rapid decline in
both weight and yield of milk. When these events follow calving in
a high-producing cow, the collapse may be sudden and death may
rapidly ensue. If given before the animal is in a desperate condition,
sodium chloride will effect a dramatically rapid recovery.